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More recently, in 1905, experiments have been made on stresses in dams by means of India-rubber models, by John Sigismund Wilson and William Gore, Assoc. M. M. Inst. C. E., who exhibited their model at the Institution in July of that year. A series of weights hung to the base of the model represented gravity, and other weights suspended from cords passing over pulleys and leading to bearings on the up-stream face represented water pressure. The models were made to represent dams with 125 feet of water against them and having a top width of 8 feet, at a height of 4.5 feet above the flow line.
These experimenters confirmed Messrs. Atcherley and Pearson in finding tensile stresses in the up-stream toe of the dam, notwithstanding that they were designed with the lines of pressure well within the middle third, and conclude that to eliminate tensile strains it is desirable to either give greater super-elevation, wider top width, or make the upstream face vertical, so as to bring the center of gravity nearer to the wetted face, or to increase the section materially and back the dam with an embankment of earth on the reservoir side.
Experiments with models of dams made of "plasticine," a kind of modelling clay, were recently made by Sir John W. Ottley, K.C.I.E., M. Inst. C. E., and Arthur W. Brightmore, D. Sc., M. Inst. C. E. The model was 30 inches high, with a base of 26 inches and a length of 12 inches. It was moulded in a frame with plate-glass sides, which were ruled vertically and horizontally with lines scratched on both the glass and the plasticine, and made to coincide. Slight clearance was given between the glass and the model, so that there was no lateral friction to support the clay. Actual water pressure was applied through a thin rubber bag made to fit the face of the dam.
The results of these experiments will shortly be published in the Proceedings Inst. C. E., but it may be stated that they confirm in a general way the conclusions reached by the experiments with' rubber models.
These various investigations serve to emphasize the fact that the engineering profession is not fully satisfied with the profile types of dams as they have been evolved by previous mathematical computation, but is still striving to reach a more conclusive and satisfactory solution of the intricate and indeterminate problems of the stresses on masonry dams. Meanwhile the ultra conservative ones pile up masses of materials to greater and greater volumes, and a few of the bolder ones build daring structures that appear to defy all theories of stability.